Context: Malocclusion is a chronic disability that is usually remedied by orthodontic treatment which can provide the patient with a satisfactory state of oral health. Aim: To assess the current evidence in the literature concerning the impact of malocclusion treatment on the oral health related quality of life (OHRQoL) of children and adolescents. Settings and Design: Systematic review. Materials and Methods: Four databases (PubMed, Web of Science, Scopus and Virtual Health Library) were searched using specified indexing terms, including a manual search for of the references listed in the studies. The articles that met the inclusion criteria were classified regarding methodological quality and risk of bias in categories of high, moderate, or low. Results: The electronic search produced 426 titles and abstracts, and the manual search of their references detected another 1 article. After excluding duplicate abstracts and applying the inclusion and exclusion criteria, 3 studies were eligible for quality assessment. Among these, 1 was classified as high methodological quality/low risk of bias and 2 as moderate methodological quality/moderate risk of bias. These 3 articles were included in the final qualitative synthesis. Conclusions: Malocclusions treatment reduces the impact on children and adolescents' OHRQoL based on evidence assessed in the literature. The level of evidence was moderate to high to detect changes in the impact after orthodontic treatment.
related to the patient's perception and the psychosocial implications of malocclusion. [3, 4] The esthetic effects of malocclusion have a significant impact on the individual's quality of life, playing an important role in social interaction and psychological well-being. [5] There is strong scientific evidence in association between malocclusion and negative effects on the oral health-related quality of life (OHRQoL) in children and adolescents, predominantly in the fields of emotional and social well-being. [6] Individuals with malocclusion (particularly in the anterior segment) may require orthodontic treatment to improve dental health, esthetics and tooth functions, resulting in an overall improvement of the OHRQoL. [2] Malocclusion is a chronic disability that is usually remedied by orthodontic treatment which can provide the patient with a satisfactory state of oral health. [1] It is important to address malocclusion as a public health problem, due to its high prevalence; however, there are means of prevention and treatment. [2] The assessment of malocclusion and its treatment needs are often based on traditional, normative or clinical measures, reflecting only the professional's judgment. However, such indicators are not able to measure the subjective aspects Methods to assess OHRQoL through a questionnaire have been developed by detailing the functional and psychosocial disadvantages of disorders and provide a more complete picture of an individual's health. [7] In such cases, the patient's dental esthetic self-perceptions are valued, and should be included in a treatment plan that not only considers the clinical needs, but also the self-esteem of the patient, which is considered an important factor on the OHRQoL individuals seeking orthodontic treatment. [8, 9] The Child Oral Health Quality of Life Questionnaire is a suitable measure to use when the aim is to assess changes in child OHRQoL and essential as clinical indicators to select therapies, to evaluate treatment progress and to assess the outcomes of therapies in context of research, clinical practice, or policy formulation. [10, 11] Therefore, the assessment on the health related quality of life is recommended in orthodontics to study treatment needs and outcomes. [12] The databases of bibliographies have articles evaluating children's and adolescents' QHRQoL change after orthodontic therapeutic interventions. [11, 13, 14] A systematic evaluation on the level of evidence of such studies is important to allow or not recommend the use of a specific intervention and plan future researches.
Based on these needs, we conducted a systematic review for the following purpose: To assess the current evidence in the literature of the impact orthodontic treatment on the OHRQoL of children and adolescents.
MATERIALS AND METHODS

Search strategy
A systematic search was conducted on the PubMed, Web of Science, Scopus, and Virtual Health Library (VHL) (Medline, Scielo, Lilacs and BBO) databases. There was no restriction on language and articles published until May 2015 were screened. Initially to obtain the search expression, keywords (with synonyms) taken from the Medical Subject Headings were used resulting in the search expression: "Quality of life" or "OHRQoL" or QoL or OHRQoL and therapy or treatment or therapeutic and orthodontic or orthodontics and "orthodontic treatment." A filter was applied for each database: Child (birth 18-year-old) in PubMed, Dentistry Oral Surgery in Web of Science and Dentistry subject area in Scopus. The electronic search was supplemented by a manual search of reference lists from the articles included.
Selection criteria
Inclusion criteria outline articles according to the population, interventions, comparisons, outcomes, and study design as follow:
• Population (P): Children and adolescents (up to age 18 years) receiving completed orthodontic treatment 
Studies selection
Initially, the articles appearing in more than one database were removed. The articles were selected by title and abstracts according to the previously described search strategy. If the title and the abstract were inconclusive, the article was accessed in full and if the doubt persisted the author was contacted.
Subsequently, full-text articles were acquired and those that met the inclusion criteria were classified by two authors (EP and LAAA) according to the quality assessment. Any disagreement was discussed, and solved by consensus or by discussion with a third review author (LSA).
To evaluate agreement between authors (EP and LAAA), 10% of the publications randomly selected had their classification compared, and the Kappa statistic was 0.97.
Evaluation criteria of the quality assessment and risk of bias
The articles were evaluated considering the methodological quality criteria adapted by Antunes et al. [15] and the risk of bias by Martins et al. [16] Only one question of the methodological quality (Description of the instrument's responsiveness: Was there any analysis or previous information about the instrument capacity to detect changes in quality of life?) was modified to "was the instrument applied in the paper?" Each quality criterion was assessed as present (yes, score 1 point), absent or undetermined (no, score 0 points). Based on the score, the studies were classified into three categories:
• High methodological quality: Presenting 9 or more criteria, low risk of bias • Moderate methodological quality: Presenting 5-8 criteria, moderate risk of bias • Low methodological quality: Presenting 4 or fewer of the criteria evaluated, high risk of bias.
Considering the methodological quality and risk of bias (low, moderate, and high), the studies were also classified as studies with high, moderate, and low evidence, respectively. Only studies with high and moderate evidence were used in this systematic review.
Data extraction
The data-extraction was carried out independently by two reviewers (EP and LAAA) by reading the complete articles and considering the following categories: Author, year of publication, country, aim of the study, assessment of OHRQoL, assessment of malocclusions or treatment needs, sample (number and age), time of follow-up, mean score of OHRQoL instrument, and results/conclusion.
RESULTS
A total of 426 articles were initially identified in the electronic databases: 117 articles from PubMed, 150 from Scopus, 144 from Web of Science and 15 from VHL. After excluding duplicate abstracts and analyzing the titles and abstracts, 8 articles [11, 13, 14, [17] [18] [19] [20] [21] were selected. One study [22] was added via manual search of reference lists. After detailed analysis based on the exclusion and inclusion criteria of these 9 articles, 6 were excluded and 3 were eligible for quality assessment. The reasons for exclusion were: One study [17] did not use validated instruments, one study [22] had inappropriate age group (over 18 years) and two studies [18, 19] to be a cross-sectional study. Two studies [20, 21] had insufficient information on minimum and maximum age of the sample and they were not selected because we did not received the authors' answer. An overview of the literature search is shown in Figure 1 .
The 3 eligible studies were classified according to quality assessment and risk of bias as follows: 1 article [11] showed high methodological quality/low risk of bias and 2 articles [13, 14] showed moderate methodological quality/ moderate risk of bias [ Table 1 ]. All 3 studies were included in the qualitative synthesis. Flowchart of the search process and selection of research studies by using the items recommended for systematic reviews (PRISMA) [28] Articles excluded with reasons (n= 6 ) Included instrument not validated [ 17 ] Inappropriate age group (over 18 years old ) [22] Cross-sectional study [18, 19 ] Insufficient information [20, 21] Studies included in the qualitative synthesis (n=3)
Data extraction (qualitative synthesis) from the articles selected is described in Table 2 . The data extracted revealed the use of the OHRQoL instruments to evaluate the changes after orthodontic treatment. The questionnaires applied were: Child Perceptions Questionnaire-CPQ 11-14 [11, 13] Oral Health Impact Profile-14, [14] parents perception questionnaire [11] and family impact scale. [11] The dental indexes for malocclusion used were: Dental aesthetic index, [11, 13] peer assessment rating 11, and index of orthodontic treatment need. [14] All studies reported the time of follow-up. From the results and conclusion, we observed that all studies [11, 13, 14] showed improvement in OHRQoL after orthodontic treatment.
DISCUSSION
Scientific evidence can provide useful and current information for dental practitioners when preparing treatment plans. Thus, it is very important to evaluate the quality of the evidence demonstrated by articles that propose to detect changes in OHRQoL after orthodontic intervention, combining the patient's treatment needs and preferences with the best available scientific evidence, in conjunction with the dentist's clinical experience. [23] [24] [25] Our findings provided helpful information for clinical practice, mainly in relation to the likelihood of psychosocial changes (emotional and social well-being domains) in OHRQoL of children and adolescents after orthodontic therapy. [24] The scientific evidence in this review was assessed detecting some potential risk of bias and limitations in the studies selected, mainly the lack of measurement of important technical properties in quality of life' studies. Therefore, the instruments to be employed must have their versions and psychometric properties tested (validated and reliable), among specific populations and situations, some psychometric properties should be evaluated to be sure that the study is really evaluating what is intended to be evaluated. [23, 25, 26] The questionnaire's responsiveness is another psychometric property that should be evaluated to detect changes in quality of life in any measure used to evaluate a therapeutic intervention. [11] Methodologically, it is not a rule but it is ideal to test the selected instrument in each sample so that homogeneity is assessed to understand Study Design A-Description of eligibility criteria -inclusion/exclusion criteria: Were the characteristics of the patients included in the study clearly described? Agou et al, 2011 [13] Canada the degree to which the items designated to measure the same concept are interrelated (internal consistency) and the instrument stability (test-retest). This is necessary because in similar populations and situations, even applying a validated instrument, the instrument may require fine adjustments for a particular study group. However, these properties was not well-established in the studies selected this review.
Although all studies in this review assessed the QHRQoL before and after orthodontic intervention, only one study [11] applied the instrument's responsiveness and other studies [13, 14] only providing previous information about the capacity of the instrument to detect changes in quality of life. It is imperative to establish this property to help health professionals interpret the meaning of changes in the scores derived from the measurements and thus help them to develop appropriate treatment plans. The measurement of changes in health status is particularly important, as self-reporting of health constitute one of the primary outcomes of a trial and can also provide the basis for sample size calculations for treatment efficacy studies. [11, 27] To confirm the methodological quality we follow preferred reporting items for systematic reviews and meta-analyses recommendations to detect the risk of bias in studies. [28] In this systematic review, the risk of bias was detected in the 3 studies selected. [11, 13, 14] These results reveal the need for well-designed studies in which the risk of bias should be as low as possible to guarantee an excellence in methodological quality and establish the high level of scientific evidence.
One of the recommendations when selecting a quality of life' instrument is to define the age group of the subjects under study. Measures designed for assessing adult OHRQoL may not be suitable for children. [26, 29] In this systematic review, one study [14] did not apply the appropriate instrument for the population group, which may characterize a risk of measurement bias. According to the authors, [14] at the time their study was begun, none of the available children's OHRQoL instruments had been translated and validated into its language.
Sample size is an important for methodological quality assessment and its absence indicate a risk of design bias. [15] Sample size calculations are required to obtain a reliable conclusion of the study and are virtually mandatory in clinical research protocols and relevant to the validity of any generalized inferences from the results. [30] In our study, a design bias was found in all studies. Only Feu et al. [14] determined a sample size and none of the studies described the randomization of the groups. Another risk of bias observed in the studies was dropout rates that can be considered a limitation for longitudinal studies. Waiting-list patients sought alternative care or relocated outside the city could be reasons for these losses. [13] In addition, there are some inherent limitations relevant to most studies of orthodontic treatment, such as randomization, which is difficult to achieve in orthodontics, mainly due to ethical reasons of randomizing and not and not treating adolescents with malocclusion. [13, 14] Although some studies [31] suggests that orthodontics can moderately improve the OHRQoL of patients, the articles selected in our review improved OHRQoL of children and adolescents after orthodontic treatment. However, we detected some potential limitations in the studies selected, mainly a lack of measurement of important technical properties in quality of life' studies. Hence, we suggest further longitudinal studies in children and adolescents with well-designed studies to guarantee an excellence in methodological quality and high level of scientific evidence to enable to recommend a particular clinical intervention and planning future research.
CONCLUSIONS
Orthodontic treatment resulted in significantly improved OHRQoL of children and adolescents based on high to moderate scientific evidence level of methodological quality/ low risk of bias.
